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Optimal allocation of flexible resources for park-level electric heating integrated
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Abstract: Inorder to further improve the flexibility and re-
newable energy consumption ability of the integrated energy
system, a two -layer optimization model of the park electrical
heating integrated energy system that considers the needs of de-
mand response is proposed. Combining the uncertainty of the
contribution of renewable energy and considering the character-
istics of flexible resources, define the integrated energy system
electricity and thermal flexibility indicators. In terms of de-
mand response, for time -sharing electricity prices, the fuzzy C-
means method is used to determine the time-of-use interval and
determine the reasonable time-of-use electricity price. At the

same time, the participation of interruptible load and transfer-
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able load is taken into account in the optimal configuration of
the integrated energy system. Taking into account all kinds of
flexibility resources, a two-level optimal configuration model
of the park's electric heating integrated energy system is estab-
lished to optimize equipment capacity at the upper level and
unit operation at the lower level. The results of the calculation
show that the reasonable allocation of flexible resources can ef-
fectively reduce the rate of wind and light abandonment and
improve the system economy, at the same time, the addition of
flexible resources can effectively reduce the insufficient flexib-
ility rate, achieve rapid response to load and improve the ab-

sorption capacity of renewable energy.
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IR LR 0.455 0.367 0.273 0.227
THRREEAER 0.167 0.083 0.125 0.063

x7 BHEAREHEIERXTE
Table 7 Comparison of thermal flexibility indicators of
each scenario

RIGVEERR Yl Y2 Y3 Yt
RIS 24567  232.86 24567 21743
FIRREEARE  207.48 53.77 207.48 2435
TRRIGIEFME 84386 821.85  843.86  799.42

TR A R 98.67 87.47 98.67 82.39
bR RGP A R 0.214 0.143 0.214 0.107
TR R R 0.222 0.167 0.222 0.125

AL B 4l DRI, %t 1 b &30
RIGTEAR R EROR, ER G SRR AL T
P AN R PSR RAE PEGEIR, AT LA SRR Al R 1
PEAS A, B DR me N 7 | T 44 AT AE BE T
IRETT

MHL RIGPESR b A B H A, AT L B o A
BIAGE, T A A T X R e BIA R AR
M R, TR TR R G T ORI, ik fiE
FEL Yt P e R R R B R Y KUK
JEE, VBT i AE R T S R 4 RE ORI A
DR 2% 3 0] T I RS PEAE AR RCR W3 o X T
MRIE TSR RS, BT CHP DIAGE IR, e
L Tt ) T ) R R TR MR AR R AR RS R T R
R AR T IREAR CHP #AH J), fff CHP #4715
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Fig. 6 Electric power balance of scenario 4
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Fig. 7 Thermal power balance of scenario 4
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Table 8 Annualized cost comparison of each
scenario considering the remaining power

connection to the grid AT
A Yistl Y2 53 Ykt
LA A 1081.14 1084.66 1078.94 1077.96
BATIAR 455.15 454.99 44738 44723
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Fig. 8 Cost comparison chart for two modes
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Fig. 9 Electric power balance of scenario 3 without
considering the remaining power connection to the grid
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